Do adipose tissue-derived mesenchymal stem cells ameliorate Parkinson's disease in rat model?
Parkinson's disease (PD) is a common neurodegenerative disorder in middle-aged and elderly people. This study aimed to elucidate the role of mesenchymal stem cells (MSCs) in management of PD in ovariectomized rat model. MSCs were excised from adipose tissue of both the omentum and the inguinal fat pad of male rats, grown, and propagated in culture; then characterized morphologically; and by the detection of surface markers gene expression. In this study, 40 ovariectomized animals were classified into 5 groups; group 1 was ovariectomized control, groups 2 to 5 were subcutaneously administered with rotenone for 14 days after 1 month of ovariectomy for induction of PD. Group 2 was left untreated; groups 3, 4, and 5 were treated with Sinemet(®), Cerebrolysin(®), and a single dose of adipose tissue-derived MSCs (ADMSCs), respectively. Y-chromosome gene (sry) was assessed by polymerase chain reaction (PCR) in brain tissue of the female rats. Serum transforming growth factor β (TGF-β), monocyte chemoattractant protein 1 (MCP-1), and brain-derived neurotrophic factor (BDNF) levels were assayed using enzyme-linked immunosorbent assay technique. Brain dopamine level was assayed fluorometrically, while brain tyrosine hydroxylase (TH) gene expression was detected by semiquantitative real-time PCR. The PD group showed significant increase in serum TGF-β and MCP-1 levels associated with significant decrease in serum BDNF, brain dopamine, and brain TH gene expression levels. In contrast, all treatments produce significant decrease in serum TGF-β and MCP-1 levels in concomitant with significant increase in serum BDNF, brain dopamine, and brain TH gene expression levels. In conclusion, the observed improvements in the studied biomarkers due to ADMSCs infusion might be attributed to their immunomodulatory, anti-inflammatory, and neurotrophic effects.